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[»*S1] **ORF£flMfcRtf RF$fi»oW4<i 

tioopa-e, mmm&m (rf) h/v<7)'>ft< tt-iassrWiDa-cs* 

[»*xg2] iSIB«»^RFSft*StJ«Sfi*o4 , o / >4< drt lol^ 
ii&iE^/u-:/o#*<BJitriERF 
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, m&i-^y^wm^ttm^tt: (snr) RWytvwm (ber) <no% 

4 y^^^t>II^LT^^V^mIl5^-y^^(7)ifj|5RF^^^ h/K£>-gf5£# 

[ft*3ll 2] (RF) h/MZ>'>*< i:t-«|5S:a»w 

R F ^fa^t^F^ -C*#E1" ^Stfoot, 

[»*fii 4] iiufe^/u-:/cDfffiE#^^ 

1 3 KIEtt^fe, 
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tffflf*S 1 4 (cEfc^ft, 

^>-yojfuE#i£if^^^ 

«r-&tf»*1 1 2 KE*0>#ifco 

[»*JS18] BJERF*^ hwMa< t i>-U*ft&1rZ>x*ry7 
fi, fjES tS^ftS07-^^a-*$t5 BffEaifi«tf> y)V—-ffr b <n ituE 

ESc^**ft 

[!t*S2 0] W<niO©RFMM^ ftuE^&ORFi^f 
£^tr»#*B l 2 fcEiffiO*- ft, 

i»*3S2 1] ^Mjafift (rf) «#*«»oRFaifss*^s«-r5 

£t> lO(7)RFj£««£^tN HftEfflftORFiSfSSw^roiSftSw^ 
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* x y 7°£^fr 8*** 2 2 |;iKtt<0g«»„ 
*^y:/*»c^tf»#«2 3{CE*(^S«*o 

£^frft*i2 1 (cEffi^Sif^o 

■f 5 «f ffiii « 2* CD ^/u- 7"^ <b CO HUBS R F * ^ ^ h /Utf>- ffi %m ^T5^fy 
T^frW*^ 2 6 (CiEtt^SfSSo 

W*jg2 i tcfEitogfiSo 

ffccoR f aim so 4! <z>i£«*fi0'> *<iti ocof&co y cog# & es-r 5 

^7 t 5/7 p S:lE^#tfBI*3S2 1 tc|a«oS«« 0 

I»**3 0] «*(0RF2H9»<0|BT\ ftttfljftft (RF) h/u 

x - ^ sraft-r 5 «> k#b# ar«-r r - * *a&« -r s <t 5 mi& £ axfc 
**^RFatfB«, &t>* 
KriE««a) r f a^t » t mm-t % a« * £<t * , 
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[»#*g 3 1] #R Fi£{f iifrE#B*S:*-f r-* SrflfilSSft 
s ^fflRF^^jM^LTHWW^ 
OdEtt^v^T 1 ^ 

[»M3 2] MIBSfSSfi, flftE#B#Srf#T\ MlB^/u-^OteSsR 

[»**3 3] BftESfMSte, '>fe< tfc«FB»WtC, StlERFiSfSSW* 

[|**3S 3 5 ] flME£«»l±, ^rEa»o#R F iS« «Oji(rEB#0>'J»* 

[»**3 6] HftESffStt, t fc lOCOftWRFiSft*^, 

S**#^Sfl(rERF^««©^-^few«rERF^^^ b/K09ffE-«5Sr 
S^Ei-S^p-fes/f-tcr^-fex-rs J; 5K«fft£;h/t^5«#«3 0 (cE«co 

[W*13 7] H»ES««tt, ffi(E««^RFai«»«^w>/j!< <b fc l 

0 (cEttw^^x^o 

[»*JS3 8] iifjEgffStt, WERF^^r^/uofS-fWJi^lt&^fcf 
>y h»f9*^5*)'>*< ^ ^ blo^^ilj^1~6J:9i^^^i^TV^5^^3 7 K 
Ett^^r-i^ 

3 9 ] |ME£««I*, '>ft < fcSMfrWfc, iiffE^ ^*;kd/< 
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* fci£i£Jt *m 19 1 T 5 J: 5 t-ffifiSc £ tiT V x £ B#« 3 8 icE«£ ^ * xA 0 

«:Tle]5»g\ «rfa«»ORFa&fi*0'1'^*< £fc lofc, {g^tifcr- 
* teiSifi* 9 S T 5 J; 5 £ *iT ^ 5 3 8 tC|E^^ ^r^ 0 

4<fct loop^yc, MERF*^ h/uoirlE-ffiSrflF^E-t-SJ: 

ER F h/K^BfiE-«S:S4«a-r5 «t 5 t£^£*iT^5f»#Jl4 3 icE 
[»#S4 5] '>4<^t>lo(0«ISW«* (RF) 2HS»fttfgf&««: 

biJE 1 o»f/M ^oB**afTi" 6 r i: j&sft^Stifc £ # . lifJE 1 oof^ 
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[»**64 6] flifElo<0T'M*Oii(llE¥^ 

[»*«4 7] mflBS^/lffSraji^-tirS^Ty^tt, WIES^^SufE 

[ff*^4 8] ^iElowr^^wS^SrBff-f 
xy^Ji, iiftE¥^T- WIE0f^BMSS:Tia5gf^W7 f -^(iK 

7 p *:^tf»*«4 5 KfE«o;fr8s 0 

^^r^^-/l,-r5^X^7 P ^^ti'fi*3l4 5 KEtt^So 

[w*Ji5 3] yu^y^^x-oxmrf^titct^, mmmmm (rf) 
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Iff #JS5 4] '>*< <h tffi^Wl-, liMB^- £ lo^mj 

isr Faift«a^S{f ss^«r!as#(-S<5^r, atrial- xo5#*ftj£i- 5 

[»#*5 7] *iifi^M^dsS#^^-(c(S#*ix$#B#S:«-r« 
» (RF) S«*Xt^S(S«S:#*, 7 p n-fe;y9-|c ( tor*fi 1 *ixfctt, ilff 
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[1***5 8] flfria*ifen, frlEiocDxVM^osfiE^x-^^iS 

[»*«5 9] flftlElo^-r^^tctJija-CS^xy^ frlElow 
* ^ ^ 3. -/W* 6^fy ^Sr^tf ft* 3 ! 5 7 KlEgi© y- ^ 0 

[»*3g6o] mmwk (rf) h/^>ft< irt-ss*. 

flfriBa»WRF^fS»aWSft«W c f 1 ^>*< tfcloSr^tf, fi(rfiE«ft<Z>R 

f antsa r^sitssrt ^ * - ^ > * k bb«i- 6 aft^^p*-^* 

WEfi*©RFai««Xt) 5 SfS»wt©/>Jij:< it lotc, *i*^(B<Z5^7 
^-^^^fe^S^lE^-^feWflftlBRF^^^ h/HD^ft< it -SIIS: 

[it** 6 1 ] kbu$m^ HuiB^-^OHffERFawsx^ 

[f***6 2] '>*< £t>tt#Wfc:* HfflB^/V-^OME^RFiSftSX 
If** 6 llcEttOvO^-fco 

[m**6 3] m»m&ik (rf) h;w>*< 
RFa&ffsswpflr^E-rsfc^^x^-cfeo-c, 
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o 

[»*>S6 4] jftft/aftft (RF) h/K0'>fc< th-U^Ml-t 

[»**6 5] (RF) h/K^-«f|5«raft<7)RFaHS» 

[«*«6 6] flttWttLT^^V^iBi^S^^-^ift^S^-r 
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m$L%C (RF) F/W^A^ny h<B-te£#l9STS#ifc-t?fcoT 
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[0 0 0 1] 
[0 0 0 2] 

-h^yh) <0Bfl (RF) f-^y^u^LT^Sffi-rar t * 

[0 0 0 3] 

tSr^tPo «F5>»J#fir^ir^ (T DMA) , Hi6ft»»J#fir ^ir* (F DM 

A) , &0^^ffl^£T^i?* (CDMA) VKoW^igSf^, s» 

If, ^.-if) [^J:5r^-fe^*ffiSr««-r5o L?5»U rax 
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[0 0 0 4] 

h/u^Jffl{cfcMt53Eft(-#JSfe5VMil£«Lfti/\ Hill «F3£<z>B#|yj 

fB*y h!7— ^|c*3^r— «WT?fe5o :»J:9ft*S' h!7-^o^-x h«M4 
[0 0 0 5] 

Sot, r^*#(d*5^rfi, JS&»*^ h^JfflSr3.-if©B*&U5y<7 
[0 0 0 6] 

fco#S&t^>*xA£«fl:1-5o #*83fi, MKUSttft (RF) fvuo 
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[0 0 0 7] 

MSi^ffi* (RF) h/W>ft< £ fc -ffl RF 

iS{f«(OPflr-»iB1-Sfcfeco-i/^7 t A*:tltt*t5o r A RF& 

£fr 0 «ffcWRF33lffl*^ ; //i/-yottB*tKffi"r5J: 
9(-tf^$n^ 0 £ h locDRFi^ff^^^ s^byy^ 

-^fiH(c % ^h^^^^^RFi^fl^^u-y^b^RF^^^ h/u 
o-8B£, ia*^ft!l^RF^jf^9^ / >^< i: fc 1 o|cH^Ei"S J; 5 

[0 0 0 8] 

t *tc#R8i-5 r t J: o T J: 9 J: < mm £ ttS "Cfo 5 5 0 
[0 0 0 9] 

[0 0 10] 

0 ^fAl5 0lt i«itT*««-C#S>r^^-*y haft*- tr^&, ®my 

[0 0 1 1 ] 

l¥«B*cfi, VJXxA 1 5 0liloX(4*ft©3yf>yt-^l 0 0*r&3^ 
ayf^t^U 0 0(i^r^^-*y M0 2H&gc£tU -Y ls¥—*y V 1 
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0 2\t'^m\ 0 4(C«JR$ix5o ^7^10 4(1 r^/^-^aVfV' 

fc. IBMl 0 6^1X11^^- M 0 8 A~l 0 8NfcSHf-f 3 

o mx.\t. /v/JSl 0 4fl fS-g-arHS^fRjTy^y >^ l l O^LTIII 0 

6^sft-rs c ifMio6fi, «#*«s*[pjr 5 '7 p y^^ 1 1 o^bSfBt, c 
tibZMjffaW^v w i i 2^S3l«i-s 0 li^ry^y now 
m^fayt^v 1 1 2*&k, rnxfav >?t»irz> 0 y^-h^ y h i 

0 8A~1 0 8Nli, /^mi 04^fey : t-h«y httiW^P-K^t 
[0 0 12] 

|sHS<7)#fet\ h*--y M08A-10 8NH ig^faT 5/ 

yy >^ 1 1 4^inii o 6^mm~tz>o in 0 6it is^m^r 

y-fV 1 1 4^&S«L, Ztlt>%mj?ft?'}>}) 1 1 6^Si£«1-5 

o iS^ipjry^y i i 4W»i^^^y!;y^ i i 6£#^ iS^fr y v 

^ <b^"t£ 0 '^JS 10 411 y*-hanyM0 8A-10 8N^6^y 
[0013] 

-il«t'fe5^f^ i 5 ofdfcwc, #y ^e- ha=s/ hi 0 8 A- 

108NH mm<DisxT^-vt^m£ti& 0 mz-ti, hi -en y^e-h 

x.=-y h 1 0 8 A^n-^/Vzcy y h!7-^ 1 0 9 feffiRSftS fctf>£ It 
n-^/Vxyr^. 7 h7 — ^ 1 0 9f*^—i«8*l 18A-118NW 

^/u-^tcg^^n^o 3.— 9*«a*i 18A-11 8Nit ^-yt^xi^y 
^p^yi/iyry-Kwio-eifcsrt^So ^-i«B*i isa-i 

x y^ha=yM0 8All rixSrii-BJft^-— IfiB* 1 1 8 p-^/^x 
y7*yF!7^10 9Sr4M,-CteaH-£o ^tc, ^-i«S*l 18A-11 
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* 1 0 9^^LT^jf^5r fcas-C£<5o 
[0 0 14] 

-HSgOJBffiT'fcS^^xA 1 5 OtC&V^T, y h^=y M08A-1 

^K^y (World Wide Web) \ZT?±xi'Z>1tlto\Z'7y$'Fy7h 1 ?*T$:m 
fT+So ^7!>f s ^3.-if^f), (web) 't-i/XltMito&frti-fi?** 

(OMCtotlttt5 0 a-f**118Att, *fc«fc©a««:«fflLT, 

y-fe — i/Srn— *yU3iy T*y YV — V 1 0 Q^lty^-h^^ 

A^iiyy^g*^MU »jfii7iy7 p y^ 1 1 4ft^i»*fpj^^>y ^ 

[0 0 15] 

S*> yfe-^jciscr, a^x^y-y— ^i o ora\ ^y^-^-7M02 
-r^o ^77^ *si»y >^js«&, w^ipjry^y >^ 1 1 ommxfofv 

[0 0 16] 

y*-ha=yhl0 8Ali, &»y >^f54S«rg«U *f/S-f*S/t«P« y-fe 
-v>£xl— y*«*l 1 8A^ D^;l/xyn^ h!7-^ 1 0 9£^LTiBi£ 

[0 0 17] 
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^f^ttT&Jt (SNR) £*£-f5r tSr^tfo SNRte, gf^W««BX 
(D^^/u^-(7)fij^ (ii»fif ? v"<^X(idBi:*$ix5) t?*>5 0 m 

[0 0 18] 

*;Utf)t*y hR<9* (BER) Srfll^i-SrtSr^tPo $fW^-<£ <t , BER 
[0019] 

12 2 f*. #«WlI«5&S*fcift ^fA 2 0 OCD^P 13 ^112 

1 0 a^SWft y ^e- h ar: y h 2 1 2 , 214, 216, 232, 234, 

2 5 2RXI2 5 4£r{ix.T^6 0 ^r^2 0 0(t Sl^-^^fSSS^ 

'^ta Mid »«r«iS) tKii-rSw^^^^So ^f^2 0 0ft T 

DMA, F DMA, ttLO^frfcZT f-tx&ffi, JU*T jHzA&ffliDB&lt&X 
[0 0 2 0] 
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^«fci&S£3 2kbps -e»f^1"5 loX(±aftoye- h«r^A/T*^ 
£ 0 ^>-^6 4lt r-^tei^iSS64 k b p sT-Bf^S loXttlSScoy 
^e- h^-^y h£^A,T?^6 0 ^-^1 2 8tf\ x-^^jfgl 2 8 k b p 

Of*, W^STbixfcr-^tejSiSKSrftSL, #y h^-y Mciiff +5 
o mz-tt. ^-fW)2 1 Ofi, 3 2 k b p sCDx-^te^iiS^y^- bar:;/ h 
2 12, 2 1 4&0*2 1 6tcfiJ^ STSwi^tl, C <fc o T r ft <D y 
- h^nj/ 2(ClEH-fSo l^«tf>#8TC* ^Ja2 10(4, 6 4 

k b p s<E>r-*(gi£i£*S:y*- h^^y h 2 3 2&t/2 3 4fcfji9 Srsr 
wHt-J:f9 rHb^y^- h^^y h*r^/w-^6 4(ciBtt-r5o ft 
/N^Bf*, 12 8kbps W^-^eaiaSSry ^e- h 2 5 2^ 

0*2 5 4 tc#] *9 ^t5: CfttcJ; 19 ZtibfDV^- h^-y hSr^Vu 

-^1 2 stciaarso 
[0021] 

^7M>2 1 Oil, ^^^^^v^/u^ffitcS^V^Tr-^teiSaS&ft^L, 
#y^e- H^M^arSo £ttAft"]W<df ^7 

* — v-v^ (#Jx.tf, SNR) Srji«FLftdSb, ^-t v*A-^fi <0 %X bftfcr 
-^e36iiSSri«Fl"Sffi*S:^-t*c -HlfiojgffiTfli, ^2 10^ ffitt 
Wlwfe5v^^i^f3£wB*MMH(■C^ &y^-H^->y M>bg{f £ftfdf -^f-S^ 

>^yjB2 1 0^BfS<7)B#HPfllH^tofc5SNRSr»J^L"C, #y h 

S^fcSNRSrgf^SNRBBfiittbti-rSo SNRitfi, fiBflffi 

8dB) tiftMffi lldB) ZttfZttfX*%Z> c Z(D\tm^m^^ 

X, ^7^2 1 Of*, #y*-h^y hfco^TSftfflflST&ftT^Sr- 
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[0 0 2 2] 

Xt^asBBiSoPflr-fcS*^, ^^2 1 Of}, y^-h^jxh 2 3 2^ftift 

0f2, y*— y h 2 3 2©^^^/u^J;9ii5v^-^(g3liSft«ri«p-e 
*Si:«:^1-5o Sot, /^S2 1 Of*, y^~ ha^y h 2 3 2-, 
~^i|fc^ifjg£:6 4 k b p sfrb, t&Jjiff 1 2 8kbps t£t\ <fc (9Si^7*-* 
(Ei^iS*tcJi(f5J:5(-ii^-t-5rt^-e#5o SlJJtSftfcSNRj&sftM 

•f^tr-fc-SCirSrft^-fSo a^J|2 1 Oliy^e- h 2 3 2 

^Wx- 6 4kbps 7^<b, «f»Jx.tf 3 2 k b p sft<h\ J; 9 {£ 

s^tmSo -^»<7>ifgffi-ett, *y^-h^y ho^*n*gaiffi*(ir© 

[0 0 2 3] 

try bvmztitLT-*-?) *:}gi-o a»\ ^7^20011 ^^-r^*^ 

^7^2 1 0ft, ^-^ffiroy^-haxy hOll'&WB* 
T fiftS* j <tv^) **5t-**SJ:5(c*fiKSix5 0 STFfcfci^T J: 9 lutein 
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C5J:5(^ / >^<HS^CIi^^-7 P 3 2, 6 4&^l 2 8(75tt5*(C 
HiK*^^^ h/wo-«Srft^-T5 0 X 5l-»f^fSr Victor, 

[0 0 2 4] 

-HtfewjBffi-ci*, h^»Jf9Srfe^fc*-^fi!r (Qo 

S) #^»7 S 3 2, 6 4Xt;i 2 8<Dttil*SrS!:^'t-Sfl?r(-f-*y^'tS 

/w-y^ hu^/v try h^i(7)f-^i) ^tsri^t^ 

QoSISiifit, y^-haxyhtf-if^^D/q^ 0»Jx.tf^^Ji2 1 0O 

«B»r*ftffl1-5J:5^, tqoSj £^5fflBtt, ^^JS2 l 0*5, y^e-h^ 

[0 0 2 5] 

5/ hOfiB'i^B*. t-t'x fl B p f, ^^/W/n?;*-— (Wxtfx SN 
RXttBERSJ^fll) , ^-^(CfcttS y^e- h^~y h<Z>», {k^S^ (01 
«S*4if) > ^j»ffl«^7 t ^2 0 0(0/'«7*--e>'^(CJK»S:» 

/^JS2 l Ofi, JSifi**^ h/^loXttfi»oSp^«:^iEi-Sfc«>(c, y 

[0 0 2 6] 

H3fi, [H2(7)'>^7 1 A^2o^^ ; etb^±coy^- ha.= y h<D#/U—-7<D 



(22) 2003-508992 

n-ft-FT'fe^ 0 JtiE<7>«fc5f::* -^S&wjgffiT-f*, y^-h^yhds/ 
^-7"3 2, 6 4Xt5l 2 8(OPfl-CSJSiJfe5lMi^«cStt5, :o^ot^l±^ 
ny^ 3 0 0T«U i/^J* 2 00^7;^!i ;0»£|!B*&LT# y ^e— 

X-Mi, K(7)7r-A^r^i:\ ^S2 l o^iaar^ir^rtcOT/W^ 

f-^V^/VSr^UTiSft-f £r tdS-e^So »V/Ji 2 1 0 if^O^/l^- 
, xt*y ha^y h 2 3 2 7i^fJ*1~^ff-^^$li : ^^PJ^-r5 0 ±1E<D 

J: 5> t-. ^^te, m^mmmm (m?L&, ioo;yf» tcfrfcoty^e- 

h^L- y h 2 3 2 {-oV^TcOSNR^ff^-t'So 
[0 0 2 7] 

WWr^ci y $ 3 2 OfC&^T, ^JgJ2 1 Of*, y h^-^s/ h 2 3 2 teg, 

^S<3v^"C«:3^i-5« ±IE<7)J:5^ ^JS2 10(i, »J5&$*xfc S NR 
•TSfcfcOffi; (tflxtf, 8dB) RUM 1 1 d B) HUtSr^TLT^D 

12 10^ y*- h=.~y b 2 3 2 \Z.$^feM 19 3"C btLTV^Sx — ^tei^iSS 
[0 0 2 8] 
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Kt^ffi-CfeS, iot, »JS*tufcSNR^ffi:BHiS:TlHlofc»'&, ^nir* 
teT/n^ 3 4 O^itfTU 1 Of*, y^e- h^y h 2 3 2{C, ^ffi 

• : eil^cfJl9^rbtbrv^^T ? -^e^^^6 4 k b P s^&jzgiev^-^te 

i&Sft, 0»;itf3 2 k b p s^TlfS J: 5fcJf4H"5o ffior, :wJ:5 4»^ 
Kfc^T, ^2 10(1 y ^e- Mny h 2 3 2*>f)V—~?% 4j&»fe^Vu- 

«cov>Tffi«-tt(cHB:V^ffiT&5o iot, SJSSixfcSNR^KSHfltifriiHio 
^nir^^yn s/^ 3 5 0— iifirU ^12 1 0 U -=e— h^-y N 
2 3 2^, Sfc^ixKffl 0 S-CfeiX-C^57 f -^teiSa«Sr6 4kbps frb X 

i9i*v^-^(gasaa, wx.tfi 2 8 k b P s^±Lifz>£i\zf§<$-tz> 0 fct 

, r<0.fc5*»3\ ^^2 1 Of^y ha^y h 2 3 2*^- 7" 6 4*»e> 
[0 0 2 9] 

yny^ 3 6 OtC&^T, a^S2 1 0 li, y ha^; h 2 3 2 0>K#& 

t\ #y ha^y h^SNRjBJ^Hft, ft't'feSv^iatcSlfri-sr t^s-c 
£5 C >^JB 2 1 0 H3wyn-fe^4rBB*&-f"5fl(ft-, £T<Dy^e- 

/^JS2 1 Of*. iroy^F^y H**b©B*dS»¥>ixfc^5^S:ft*1- 

y^3 10^SD, «I9 h(DSNR£»J£U ±IELfc^nir 

^S:«l9ig*t-r i^-CSSo !S'J8s£ Uri*. T'nt^ny^ 3 6 O^S^ 

5 0 -SSfi^ffi-ei*, ^tubw^xy^loXttaft^frLT^tTSttS 
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[0 0 3 0] 

»£\ ^n-fe^fiyoy^ 3 1 O^JRt), ^ynir^^^fr^ti^o ffilciS 
fit, ^M2 10^, ^-^3 2, 6 4X^1 2 8<7)5*)loX(iaiS:^IH» 

[0 0 3 1 ] 

^ 4 0 0T«t5 o ±fBLfcJ; 5>f^ 1 0£, #^-^3 2,6 4 

2 8<75ffi*fWlitt«r»:£i-S<t 9tMt5:i:^^o ^n^4 1 

4 2 OIC&^T, 1 Ott, gffi £*ifcK#«r, y h^^y He 



(25) 
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3 0IHtot, QoS^ y^e-hany hwe*Snfc8*i(*:Srlfctrt 
SrflfRTLfc*^, ^ny^4 4 0(z*3V^T, ^3/JS2 10tiu ^-/3 2 % 6 
4&IM 2 8(£>5*> loO«:K**:»«lfi-t-$i:#^, £T0>B#S:#I*1-5 O - 

[0 0 3 2] 

Wtll ii h^~y h 2 1 211 S#K3 2^D!: ,, >7^f"^^I 

i. 92 (ip*>, fa 2) ^^t'yh^f^Mii:^:im5o 12 

: 0 0 : 0 0B#tC, y^ha^y h 2 1 2^1 ^tfy N£S<f Lfc*§£\ ^ 
T/Jg2 1 Ofl y^e- h 2 1 2(DQ oS^fx^ L, ft*fa2^#tf 

y has^ffi£ft3S1-$o 1 2 : 0 0 B#tC, 2 1 0 & 1 ^ ^ffy h 

^ft«r, ^-^3 2^-ov^ra5a^|«|(7)»«©fc4?)^C%lt-t-5 e L*»U 12 
: 0 0 : 3 0B# <BP*>, 3 0»«) y ^- h 2 1 2^2^#tf;y N 

&£«1-5B**K#Lfc»g\ ^12 10^ JJ^- F^-y h 2 1 2(DQ 
o SlcS^T, HI*>1 2:00:0 0-12:00:0 1 <D;<y 

^-^3 2 (CloV S X(D 1 2:0 0:3 0t'^fig^Wffit-5f:^|l, 
2 1011 g#£2y#trs> M»e>#*jl ^tffcfs/ h-^^^f-^X-f 5 0 
[0 0 3 3] 

^/w-^tco^T, ^^2 10(1 ^-:^lftB*S\ ^/u-^rto^ 

4 6 0fC:io^T, ^I2 10(j:, S*^^-^4t©y 

e>#-y >^$ttfc^if p^SrW^sfe^^^^y^-t-So ^-y^m^# 

£<bft£y^— h(OS*^3SotV^i*, 7 p nir^^^n-/^4 1 0 
— M6o — ^y»2 1 0ri\ I#^^-^t'<t©y ; t- ha = y M> 



(26) 



^2 0 0 3 -5 0 8 9 9 2 



Sr*-*"o ^S2 10lt r^nir*^ ^U-7 S 3 2, 6 4&l>* 1 2 8 CD£ 
[0 0 3 4] 

^f7D^-Ft'fc5o :^nt^ny^ 5 0 0T*Pl^t5 o :/n 
5 1 Olzm^X, s^m2 1 Of*, irt^LTW^^/U-T^^U 

6 4M1 2 8O?^^a-0)fiSH ^ftllOO, 3 0 0M2 5 0> 
ht?*>5'5rffittdSfeS„ *«-C*i, 1 0 0^ h<D*^-<Dg££# 

■C^jBiafy f^M#¥f*3 0 0% (30*3 0 0/1 0 0) r*&<9, ^/U-7°l 
2 8(CO^Tfl2 5 0% 00*2 5 0/1 0 0) XhZ> 0 - <^>W- cfcoT^£*l 
^J:5t-. SiBt^ h^S^**, l 0 0 % J; <9 /h£ < t£ttffi&<ot£^$mx 

[0 0 3 5] 
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1 Ofi, -t^ftSSrjBiafy h<DG#m\z&^Xfti 0 Wx.ff, ^^»2 1 0 
Sr, 2 0 0%Xf«tuJ; 9^v^i®tfy htf>W#*&#+5^-:^£o^T<z> 

3 2tf»bK9lfca\ rixSr^/w- 7*6 2 8tcfJf3aT5wt!&s-e#So 

Sot, jaR»*^ h/^S»E^B«S:««-i-5rt^lESttfc»^, 7" 

*L*^ofc»^, ^nir^fi^ns/^ 5 6 OTJUT-TSo 
[0 0 3 6] 

5 4 OtC&l^T, ^2 10^ *fclTOlLT^ftV^/i'~ 

s» Ni/yxiiHz) xtib'y (b p s) <DmtLx*m$tiz> 0 &i>mm 
»ti*-m^ ^hnm^x^t^^^-^t^^jv-^t^mx^^tz^^ 

[0 0 3 7] 

2 10li, 6 4kbps ^»8BSr^-^3 2^5)^-^6 4^, 128k 
b p s (D^mMZy^-ys 2ti*t>?/\'—7l 2 8^B»Et51 ttfX£Z> 0 
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miTZ>^tX*hZ> 0 ftoT, y$ 5 5 0 tl&^T, 2 1 Oft, fflftft 

£ 0 W#Ktf>:/niz;*fl yD<^ 5 6 0-C*Tt6o 
[0 0 3 8] 

^2 i oas^rrs, iswii^-ywg(i^KL, ^ofiDar&ttfcHiK 

o 

[0 0 3 9] 

0 «6 0 01^1/^ 1011 3 2 k b p sOx-^$Si£3£S£y^- 

b 2 1 2-2 2 4, W2 4 4-2 4 6 Kffl 9 3 T T*3 *9 , ftoTrtL 
b<7?y^- ha.^s' 2(CjRi"So ^^2 1011 6 4 

k b p s <7>r-*(tei£&£S:y*™ h^^^y H 2 3 2 — 2 4 2 tcfj 9 <9 

, ^otrn^wy^h^y F(j:^-y6 4iimc -tur, ^»2 

1 0(1 128kbps CDx-^feiiiSS^y h^~y N252-2701C 

tt, vn^2 i o-egff ^ttsft-g-^aij^SixfcSNR*^, tWf-VV'*^^ 
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[0 0 4 0] 

07I± N ^W7 P 3 2, 6 4, 2 8 (C*3(t JE*^-t**T'*) 

£o r<7)||JK(D?gffi{Cj3l/^T, «7 0 0(i, y^h^^y F 2 4 4M246 

^ltl^ 0 y Fa^y S 2 4 4&t>*2 4 6 W^VU—T^tf tfq£JE 

^ti^r y ^~ ha=s/ h 2 4 4RXI2 4 V^/KTJSJS 

SNR*SiiSHfi*iBx."CV^5r tSr^ 0 rco^, ^2 10(1 V b 
^yF 2 4 4RXF2 4 6^2tU ^ti^ti^r — 3 2kbps^ 
^>6 4 k b p s K±tf5 J; 5Uijf^H-5o ^tU-JSCT, ^^2 1 0(i*6 0 
0^70 OldJSSrU ^(7)^ tfi y * — h 2 4 4W2 4 6 7^/1— 

:/6 4f:ILt^5ri^fCI/^o 
[0 0 4 1] 

*$& 0 XVtmWt, ^778 0 0ii, ^118 3 2^^-/3 2 Clffl 9 S 

1 2 8Kl#j9 ^Tb;ftTV^ ~ <h£^LT^5 0 ^778 00(1 l$Pflffi«TSr 
«1"«ttlt^tro ^778 0 0te, T=0T^£9, # y MmUs 

[0 0 4 2] 

Mx.fi, ^778 OOlt SfBPAIHO'- t 3 T*fl, y^-h3.xyh2 12i: 
^^Py F212 tWafflfiftFa^iaSn, 3 2 k b p s(Dr-«i 

- tswpfl, y h 2 i 4{c»i^^j^^0 y h 2 1 4&u 5 »ayaStJs 
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Fi&ifr&Ztl, 3 2kbps <D7 t —*1&T£iA&X-y;\'—73 2T«f^LTV^ 
:tS:^77 8 0 0H:/TLW5 o ^7780011 ^PflfflPBO - 1 2 (T>m. ^ 
-5/ h 2 3 2W^ny h 2 3 2X^»aiJa»*F9 36S»ES^ 6 4 k b 

2 5 2&tfHK&jajRftFio ffiftteZtl, 12 8kbps ^f-^eilgt^/t' 
-^1 2 8ftT*iWLT^S:;<b£^LT^5 0 
[0 0 4 3] 

<Aft£ti, tf}V-rf<6 4(Dy^- hWAXDy h£>2fff<Z)fi£-C*> 

ibtifer-^te^aSroliBISir&orv^So 0iJx.fi, 64kbps©f^fiiS 
jtfitt, 3 2 k b p s^-r — ^te3iaS(7)2fS*<DT% 6 4 cD^-f A* 

[0 0 4 4] 

^7^ 8 0 0(i, ^7m&. 9l , 0^Xbtlitm&»^^ lvHa«#IES:ft:£ 
£*iT^5 J: 51-* B*IWT = t ^:/^2 1 013, h»=y hc^>//u 
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ff«iH8 2 8M8 6 4^tlftl2^l/^, -tixtC/S CTfflrttS 8 3 2 

8^y^- M:»U2oro^/f^ny h^#ai45o 011*. li 

, T=t 4 i-fi, U ; e-h«yh 2 7 0SD«2 6 8^ 1 2 8 k b p s COfJ (J 

s-cx-^itoaHiffi (fflf««8 2 8) r*iPiB#(cji«Lrv^ci^^5 0 mm 

iC^ T=tA£Xm*. 6 4 C(i 1 0(0^^ p y h l^f git^^o 

W|^^^p 7 MSt9^^c Wx.tfT=t4(C, y^-ha=y h24 
0£l>*2 4 2*5, m*)%Xtbtltz6 4kbps (D-r-^fiiSS* 8 6 4 

) T-^^illf LT^6r t^#7^<5o T=t4^iMU*, ^-7^3 21: 

3 2©y*- h^=y M::#LT2o<D^B#^-f i^n-/ h^ft^$&££-C 

h%o ±ia-e»a^KMbfcj:5^ ^-^6 4Mi2 8^ ; e 

2^e>^/v-7 p 6 4M12 8(cHSE*S:S^iE-t-S31*tc*5i:/N^ja2 1 0 
[0 0 4 5] 

2^^f^oyh 2 4 4£tf2 4 6 [C X o X7ft£tlZ> X 0 V b«y 
h 2 4 4&t>*2 4 6 ft, ^tL%3 2 k b p s <D J 7 t —?i&}£&&X\ ^-7^3 
2 (Wtg8 3 2) ^«UV^:i:W5 0 t^teWT= ts«Jl«(i 
, 4©^>f A^n h 2 4 4M2 4 6 t«tot^SJx6J: 51^ !i 

^e- h« y h 2 4 4St/2 4 6tt, 6 4kbps (O^—^fSS^&StQif^'f 
6 4 (ff«i8 6 4) rt-e»^LTV>-5 e ^77 8 0 0(1 a^2 1 

0*5, ^FfflWPB t t5<Dt*ZfrX\ y^e- h3.= y h 2 4 4&t^2 4 
ST&tifc'r-^tea6aSS:3 2kbps 64kbps KAMI'S 
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fT? 0 r<D#JT-fi, SNR^JSHffl: (F'Jx_ffl ldB) ^±0oTV^WT\ x 

2 4 4W2 4 etc^ttm^x-^teSigSfriifs J: 5(-tB^-f-5 0 
[0 0 4 6] 

fftS!l ; t-h3.= yh2 1 2 (i2#i) &<k\ *~ hW- 

xx&K<D3^<nmftm®m*?77r*mLtii><ovhz>o JhflEco«t 5 Qo 
s ttiiff , y h ^ h £ ^ <DtoAmmiz.m cx& y * 

fl h% ] J*:-b^~y btf\ 2 5 6 kbps ^IJ^tf-^gf MM3 
2 k b p s©5>IE¥*&r-^(teaii**#"J-5#^, Hi, 
2 5 6 k b p sWiS&t?/*-* HK3H-S>b*><^ Hiv^ftiTV K/HW 

Afi»3 2 k b P stcfST-fSe B*v^x.6^, rcoy ^e- hcofci£o 
sp^T 5 ^— r>r*>r^/Mi, i/8-efeSo 

[0 0 4 7] 

*S£«|4 0 2Sr^LT^5o y y h 2 1 2 \*%<Dmffalz.m tt, 

J^T-^lci£S&£4 0 4 (Wx.ll 3 2kbps) KiPA LT^S. rcDfIJ;i9 

tfiv^^-^teasiSftfi, vffi«4 0 6"c*+ o -mm<Drmx*^ y^e 
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y^-h^-y 1 2*s, ^tttc^iE$nfc5Iz^f f -^(te26a«4 0 4SriBx. 
-C»^-C§S¥*ll'r-^tea6a«<7?«ifflS:*1-o lot, T*MH«4 14I*, 

»EStLfc¥*s^-^teaiit«4 o 4^e>, s^¥^ix-^feiiiig4 0 8 m 

ilf48kbps) ^-e^^-r-^teaiififtSr^Lrv^o HI 9 ^JEtd^-T J; 
^-KKDy^fi«4 12lt ^¥^-^^3*^4 0 8^^-5^ 

[0 0 4 8] 

iTOf-^feMS4 0 4S:»A-t-5-i:(-J:l9, ^^-^7 MJ--fcT*a> 
f-t^^D/q^t *5-?:fc<(i#*/ce»ffl*^(t 

[0 0 4 9] 

y*- h^=-y b<nmn*tztiicmm^rtbfttcMZ¥fy7-*-$fcmmm4 o 
4iS:iattLfc7 1 "-^Sr^tf 0 -sus^^ffi-ett, AnAif«asii*nxtttt?]E£ 

[0 0 5 0] 

»E$ixfe5|Z*&x-^teiSaa4 0 4 £*;tf>#*:tt±leIoT iv^-^t^iiS 

0 s^mzmm-tz^ ^j:^ rv h^«4 1 mow mm^ 
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[0 0 5 1 ] 

Of*, »fti-5#K*S:5feAixifeaiL (FIFO) fe-C^^-tcAixSo 
[0 0 5 2] 

hW#S*Sr3ggiJX(^Si-5o ±fET-ffi*Lfc:J:5i-, ^:/JS2 1 OX 

it, m^<D^mmm mz.it 3o«\ 6o#\ ^^^[^wwii 

[0 0 5 3] 

0»J*.tf, y b=>~y hti*4 8 k b p s ©^KTOfT — *(toi£ifi£, 6 

5o 5^7^ K/l'JWIH^ 12:00:01^ y ^e— h 2 1 2 

1)K 1 ^fc'y hOr—^WteSSr^T-t-Stl - 6o -tSt, 12:00:02 
r^y^e- hwSS^JSr-^teSiSSttftl 7 k b p s ( 

Hi*) l ^tr* h/6 o#) tc^D, r<£>y h*--y b 2 l 2fi^r >ffiWZ4 

0 6[C{ig-f £r £fC&£ 0 1 2:0 0: 3 0C, D * — K^^y h 2 1 2 Ji, 
2^^/t"^ hr-^^M^Tt^) 0 l*jf\*y bRXf2^tf¥y b<Dfcm* 
#fltKAix5i:, 2:00:3 1 fc:*3lt5 U y h2 1 2 GO^fc 

^SpJSf'— ^(ESifittttS 0 k b p s (3>^tTy 0») d**), y*- 



(35) 



12 0 0 3-5 0 8 9 9 2 



h*.~y h 2 1 2<D»tfr$'{>hl*Ti? hf*I$4 1 4 WmirZZ fclcft*, ft 
1 2:0 0:4 5^ ]) h«y h 2 1 2 ^ 3 p* $ hf-^* 
i^^r^T-r^i:, l**J 1 2 : 0 0 : 4 6 ClfcttS y H 2 1 2^Sfi 

^T-^giSaiMlOOkbps dP*>6p«^lfs' h/6 0») 
x ]j^-hrL-^ h(Dffjf^^Vh^/N-KKn^^i^4 1 2{Cfi®-f6 0 f$ 

, y*- ha-n?/ h(D^S05pi^T f -^g^iig^, ftlftWlcttr^ h«*4 1 
4£iIiiLT-f V£Ii$4 0 6£-e{£T1-6o 
[0 0 5 4] 

mi Oft, y ^e- h^-y hiiff ^Sifftlc^v^- y nirx(7)^ 

2 0 0 (B2#I) Sr^Lfcx-^iifSSrSa-TS^y^-h^s' h^b^S 
*Srg<fU ZMzttfc-fZ>=L> h y £F I FO^^.-CAti5c ^^80 
8T\ /^S2 10lt FfJ^ffiilEirl^itC, F I F O — <Z?ft30<D:ny h y 

K^i-sftio^y*- hwmffi^v^r-^tesaKS:**^, 

[0 0 5 5] 

^n^ni 2tr*D^T, ^^2 1 Otes y^- y h 2 1 2©SSW 

9 #1*0 ■cKf^-rsfew^^^^i-So sf^^fflw ia*6o#ffl 

) [z^(D]j^- b=>-~y h&fcmLtcir-?m\cm'3< y b^~y h 2 

1 2*5^- KKny^l«4 1 2-C»^tTV^54|^ ^nir^ti^n y 9 8 1 

6icii^, /^2ioii Sffiws*3iy h y Stf i FO^^-(oft«icii< 

n y hSrro^r-y^- h 2 1 2C4t5: i&iESU :^t:J;o 

B*pflwftiattfc(c]i|B^tc»|(irs^wy^-ha^y h<D^£cD¥#JT 

[0 0 5 6] 
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— mj£<DMffl^^ ] J h2 1 2^-KKoy7 p fi«4 1 2 T* 

»fELtVfc^»g\ 7°nir^^yp 8 2 0 [Cii^ A^2 10it U * 
- f^-y h2 1 2 #7* hffl«4 1 4T*»flsLT^£!HM i *ftJ^So 
[0 0 5 7] 

^fflffl*^^^>S4¥*&r-^(toaiitStc«<3< ts V*-h^~y h 2 l 
h®«4 1 4-C»fi s LT^5#£\ /nt^fi^i^ny^ 8 2 4 
f-ii^ ^XJi2 1 Of*, Jy/T$ F-tyh (In/Out b i t (R I 
O) ) 5 * 7- !)-• Koy^ (Random Early Dr 

op (RED) ) t££<D lJfiW7/U=fy X A (7)7 I? H^-v^a > (OUT vers io 

n) %mn-f%o -mmmmx-it, REDMRiow/^yxAfi 

[0 0 5 8] 

h 2 1 2tfS^ Vffi«4 0 6T*»f£L-C^S»3\ ir* («| #jffigr :/n 8 
2 8tcii^, 2[Hlg(07 V^-^ • 7-U- • Kn (RED) 7A-^!J X-M* 

^fT$fb^ 0 iiff, ffi*BMItt^ W^yh (OUT packets) £!3t>fiVM' 

l^^ryh (IN packets) 0**.-ft«:ElfeU £fc7^ 

Xl**tl\z1$L\t\ REDWR I OT/^yXA^- V V t\cM~ft> , 
£ ^ftS^W-o^-tte, Clark, D. &U*F a n g, W. h t t 

p ://d i f f s e r v. lcs.mit. edu/Papers/exp— 
alloc-ddc-wf. pdf Srii CT A#1"£ w i: ^X*t 5 Te x p l i 
cit Allocation of Best Effort Packet 
Delivery ServiceJ Sr#fi8$^fcl\ 
[0 0 5 9] 

-fvy? S2 4Xf*8 2 8 K*3^t\ ^REDT/^U Xi.^^ LftV^ 
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^(om^y hy^Fi Fo**-<D§cmz.w<t>\ xi«^^*^f i fo^ 

~-frbmm-tZ> 0 ^ny^ 8 2 4X*±8 2 8lZ*3^T, y^-h^-y 

h 2 1 2WS#^REDr;^y Xi^^L/c^f^ ^nir^li^l^j^^y 
p y ^ 8 3 0 ICiitf o 
[0 0 6 0] 

-fxiy9 8 3 OtC&l^T, /^/i 2 1 0(1, U ^— M-y h^ffifSSr*^ 

^-/H-SfcfcK, y*- i^-y h 2 i 2(cSij^^-c^^fc7 :f -^e^iiS^ 
y h^-y h 2 1 2f)mm<D?-?m<D%WL%fftstiznm^t> 

[0 0 6 1 ] 

^n^ 8 3 4lC^o^T, s^Wil 1 OH, #C<E>g#^V b y I FO^a 

x\*s mi Q<D7v±x&mgt&}iz$zftLx* v y w^-sr&js-rs 

o F I FO** — (CgijWg*:^ b y tf5*>54§£\ T'atXI^D y $ 8 0 8K 
JgtK /^i2 10lt ilBtl^SKc, B^i'bySr&S-tSo FIF 
O^r* — ^J3U^5*3i>b ya s *V^§-&Mt, T'nir^ft^n 8 4 0 "01*71" 

[0 0 6 2] 

HI 1(1, a»#&Xf#m<oM&k LT\ loXliawy^-h^ 7 h$: 
^^^^-yu1-^yD^^<7?ie*eiJ*^7 7^*Lfcfca>-t?fe5o ^77800 
(18) <t|i]«K, ^77 8 5 011 ^PflSr*1"*tt, Xtffflft**'** b/i'S: 
*1-«ttSr^"C^5 e fflr«"H8 4 2(i, 2 0 0(C«tSii«(C?iJffli-5 
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«BRW^A^ny h^S1~ 0 LT, y^-F^-y h 2 5 2 0#Pfl 

t 9 iT i ot<DW\tz % m^i-^'bm^mFRxf^(Dmm<D^mMvB^n 

pf£lC4otV^, tPJ<757t*MC, y h 2 1 2 lC&ISfc1ff«(I& 

flrJ£i|B8 4 4t*SlTV^ 0 
[0 0 6 3] 

±ELfcJ;5(c, /n^S2 1 0J3, y^— h 2 1 2^)8*4:^^^ 

y h 8 4 6j&SfiRSE-f- SnlffittdSfeSo Lj&»U A* n y h 8 4 6 l±, y 

h2 1 2^5*ffif««S:ja)t$*^o 1#mi&7F+ftti:<DX\ 
2 10lt 9 4 6^&y ^e— h^^y h 2 1 2^X^v ; a-;H 

ft^o ffiot, ^yja 2101a, ft^jfflnifiBjfc^^A^o y hS:»^<r, y^e 

- ha^y h 2 1 2fc J M?££;frSffir*«8 4 4 &#J/flt># 5 a^S^f 

5o ^^S2 l 01*. ffSBBT 1 1 fc N y^e- ha^y h 2 l 2 co^-^EiSitS 
l^^oTt, +^/«C««BSr^r-r5^-f A^ns/ h2 1 2SrSo(t$ 0 fct, 

b<tt«»W^>r^^ny h(OftSH^ot, y^-h3.= y h 2 1 2£x^ 
[0 0 6 4] 

[0 0 6 5] 
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frMi*lk1rZ><DXl*ti:<s &})*e-h*-~*yhl*. »5e<ar-*(5i£fifi;//u- 
[0 0 6 6] 

[Hi ] *^W§ftfe£;h4#5^ 

[0 3] 0 2 <z>M»Sffiv/*r A0> 2 ox»*"ttbW±^^—7 p ^M'Cja 
SES*^ h^Sr^E-^S^S^SrftSi-S^n-fe^Sr^-f 7n— ^ir- hT**> 

[0 4 ] 0 2 ^^Sillf A (7) 1 oXI4lftO^-^8S**ft 

[05] m2<Dmmmit^xTJ±<D2^x\tzti&±<D})^- h 
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